Contribution of pH-sensitive metabolic processes to pH homeostasis in isolated rat kidney tubules.
The metabolism of isolated rat kidney tubules suspended in calcium-free physiological saline buffered with phosphate was found to be sensitive to changes in the pH of the suspending medium. Lowering the pH from 7.8 to 6.4 brought about increases in the rates of oxidation of added succinate, glutamate or glutamine as well as in the production of glucose from lactate, glutamine, succinate and fructose. The cellular ATP level was also higher in tubules incubated at pH 6.4 In contrast, the utilization of added glucose was greater at pH 7.8 than at pH 6.4, a substantial amount of lactate being produced at the higher pH. When glucose and either lactate or glutamine were provided as co-substrates glucose was the preferred fuel at pH 7.8 but the alternative substrate was the more readily utilized at pH 6.4. As a consequence of the metabolic activities of the tubules the pH of the suspending medium changed, utilization of lactate, glutamate or glutamine causing a rise in pH while conversion of glucose to lactate caused a fall in pH. In cases where two substrates were metabolized concurrently over a period of 3 h the extracellular pH tended towards a plateau level of approximately pH 7.4. It is proposed that pH-sensitive metabolism in isolated kidney tubules contributes to pH homeostasis in the cellular environment.